[Separation of the sodium and potassium channels in the surface membrane of mollusk nerve cells].
Characteristics of transmembrane ionic currents under controlled changes in ionic composition of extra-and intracellular medium were studied by means of intracellular dialysis and voltage clamp in isolated neurons from the molluscs Helix pomatia and Limnea stagnalis. The outward potassium currents were eliminated by replacement of intracellular potassium by Tris and the pure inward current could be measured. Replacement of the Ringer solution by NA-free or Ca-free solutions in the extracellular medium made it possible to separate the inward current into additive components, one of which is carried by sodium ions, and the other, by calcium ions. The sodium and calcium inward currents are shown to have different kinetics and potential dependence: taumNa = 1+/-0.5 ms, taumCa = = 3+/-1 ms, tauhNa = 8+/-2 ms, tauhCa = 115+/-10 ms when Vm = 0, GNa = 0.5 when Vm==-21+/-2 mV, GCa = 0.5 when Vm=-8+/-2 mV. Both currents were not altered by tetrodoxin (TTX), however calcium current is specifically blocked by externally applied calcium ions (2 X 10(-3) M), verapamil, D = 600 as well as by fluoride while introduced inside a cell. These data prove the existence of separate systems of sodium and calcium ion-conducting channels in the somatic membrane.